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0 Improvements relating to road barriers. 



0 An impact attenuating barrier wall (68). in par- 
ticular a concrete barrier wall terminal, has a struc- 
tural concrete , base (70) with a top channel portion 
adapted to receive a linear array of low strength 
reinforced concrete modules (72. 84), each com- 
posed of three crushable layers: a bottom layer (74) 
of semi'crushable. higher strength concrete adapted 
to secure reinforcements and S-beam connectors, to 
the base, an intermediate layer (76) of lower strength 
material and a top layer (78) of intermediate strength 
material. The last module (84). proximate the ob- 
stacle, has steel reinforcement in a triangular ramp 
configuration to cause the impacting vehicle to rise 
up to avoid the obstacle. If said vehicle has crushed 
all the preceding modules (72). For the structural 
^concrete base (70) to coact with the undercarriage of 
c^the vehicle to cause friction and drag to contribute to 
bring the vehicle to rest, the height of the non- 
^ crushable base increases, in direction of the traffic 
©flow, in step-wise (92) or sloping fashion. 
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IMPROVEMENTS RELATING TO ROAD BARRIERS 



The present invention relates generally to road- 
side or roadway barriers used to prevent vehicles 
from crossing from the lane of traffic that they are 
traveling in to an opposite or adjacent lane, carry- 
ing vehicles traveling in an opposite direction. The 
present invention also relates to barrier modules 
which prevent vehicles from entering into any haz- 
ardous area on the roadway. In this manner, road- 
way barriers prevent head-on collisions on the 
highways and collisions with other hazardous ob- 
jects. The present invention also relates to roadside 
barriers which prevent vehicles from leaving the 
highway and colliding with fixed roadside obsta- 
cles. 

Specifically, the present invention relates to an 
improvement in the end treatment of a concrete 
barrier wall. The apparatus according to the 
present invention is specifically designed to reduce 
the chances of serious injury to the occupants of a 
vehicle which impacts an end of a concrete barrier 
wall. 

The primary function of a concrete barrier wall 
is to redirect errant vehicles back into the flow of 
traffic without allowing the vehicle to leave the 
roadway or cross into oncoming lanes of traffic. 
Further, the barner should redirect the errant ve- 
hicle without seriously injuring the occupants of the 
vehicle. Secondarily, the barrier should also protect 
against collisions with roadside obstructions, which 
may be power poles or bridge abutments. Protec- 
tion of the obstruction may also be important, for a 
power pole downed by an errant vehicle may mean 
a loss of electrical power for large numbers of 
people. Similarly, a damaged bridge abutment is 
very costly to repair and may mean closed thor- 
oughfares until the damage has been repaired. 
Most importantly, however, concrete barriers pre- 
vent loss of life caused by "head-on" collisions 
between vehicles. And, although known prior art 
barriers have accomplished these objectives, they 
have all been marked by a common, serious dis- 
advantage. The blunt end of the concrete barrier, 
facing the oncoming traffic, has proven to be very 
hazardous. 

Typically, the end of a concrete barrier wall 
has been either a blunt, fist shaped end; a blunt 
end protected by a disposable, "single-event- 
cushion; or an end protected by a sloping concrete 
or metal guardrail end-treatment. All of these 
known barrier wall end-treatments have proven to 
be unsatisfactory, either for economic or functional 
reasons. 

The known blunt end-treatments for concrete 
barrier wails have proven to be unsatisfactory be- 
cause a vehicle impacting the blunt end "head-on", 



is stopped so abruptly that the occupants of the 
vehicle are most often severely injured or even 
killed. In a similar manner, many disposable 
"single-event" cushions used to protect these blunt 
5 barrier wall ends have proven to be ineffectual for 
the same reason, further, other known "single- 
event" cushions have proven to be unsatisfactory 
because they are only partially effective when a 
vehicle impacts the end of a barrier wail at a high 
w rate of speed. The few known "single-event" cush- 
ions that do perform well are extremely costly. 

Finally, concrete or metal guardrail end-treat- 
ments, which provide a top surface which slopes 
gently from the ground up to the top of the con- 
15 Crete barrier wall, often cause severe injury to the 
occupants of a vehicle which, when encountering 
these sloping end treatments, ramps up onto the 
end treatment and is guided directly to the top of 
the concrete barrier wall where the concrete barrier 
20 wall acts as a rail which will often either: a) cause 
the vehicle to roll, thereby causing injury to the 
occupants of the vehicle; or b) guide the errant 
vehicle directly into a roadside obstacle, thereby 
severely injuring the occupants of the vehicle when 
25 the vehicle impacts the obstacle. 

The known concrete barrier wall end-treat- 
ments of the prior art. therefore, have all been 
distinguished by a fundamental drawback: they are 
unable to deaccelerate a vehicle impacting the end 
30 of a concrete barrier wall in such a manner so as to 
avoid serious injury to the occupants, or they do so 
at a cost that is unreasonable from a societal 
investment standpoint. 

The present invention deals with the previously 
35 marginally solved problem of prior art concrete 
barrier wall end-treatments, by providing an ad- 
vanced dynamic impact extension module which, 
when placed before the end of a concrete barrier 
wall, protects the occupants of a vehicle by pro- 
40 gressiveiy absorbing the force of Impact of the 
vehicle before the vehicle reaches the end of the 
concrete barrier wall. A roadside barrier according 
to the present invention Is also able to be quickly 
and Inexpensively installed at the end of a concrete 
45 barrier wall, and may be manufactured at a site 
remote from the concrete barrier wall to which it is 
attached. 

In accordance with a preferred embodiment of 
the present invention, a number of barrier modules, 
so having cross-sections somewhat similar to the con- 
crete barrier wail which they protect, are arranged 
linearly, in an array extending away from the end of 
the concrete barrier wall, in a direction leading 
parallel to, and toward the flow of traffic. 

The sections are preferably arranged so that 
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the longitudinal axes of the sections are aligned 
with one another and are also aligned with the 
longitudinal axis of the concrete barrier wall which 
they protect 

According to this embodinnent of the present 
invention, a first roadside barrier section is a com- 
posite section comprised of reinforced concrete 
and a low density crushable material placed atop 
the reinforced concrete base. This first section is 
configured to closely match the. existing concrete 
barrier wall so that the cross-section of this first 
section is substantially identical to the cross-sec- 
tional configuration of the concrete barrier wall 
which it protects. However, different cross-sections 
such as generally rectangular cross-sections can 
be utilized and still be within the contemplation of 
this invention. 

In further accordance with the present inven- 
tion, a plurality of intermediate sections are posi- 
tioned linearly between the first composite section 
and the end of the concrete barrier wall. These 
intermediate sections are distinguishable in that the 
proportion of lower density, crushable material to 
reinforced concrete in each section decreases as 
the sections are placed closer to the end of the 
concrete barrier wall. In this manner, the first com- 
posite section may be comprised of substantially 
all low density, crushable material while the last 
intermediate section, positioned immediately adja- 
cent the end of the concrete barrier wall, may be, 
at its back end. entirely reinforced concrete. There- 
fore, the . amount of reinforced concrete in these 
intermediate sections increases from the first com- 
posite section to the last intermediate section posi- 
tioned adjacent the end of the concrete barrier wall. 

In accordance with the present invention, the 
lower density, crushable material is positioned 
above the reinforced concrete base of the roadside 
bamer so that a vehicle impacting the barrier will 
first encounter the crushable material which will 
tend to decrease the fonward velocity of the vehicle 
and perhaps even to stop the vehicle. If. however, _ 
the vehicle is traveling with sufficient velocity so 
that the vehicle crushes all of the crushable ma- 
terial provided in the first composite section of the 
roadside barrier, the vehicle will continue to crush 
the lower density, crushable material provided in 
each of the intermediate sections. 

As the vehicle moves through each of the 
intermediate roadside barrier sections, crushing the 
crushable material in its path, the undercarriage of 
the vehicle will also encounter, in step-wise fashion, 
greater heights of non-crushable. reinforced con- 
crete provided in the lower, base portions of the 
intermediate sections of the roadside barrier. In this 
manner, as the vehicle passes through these inter- 
mediate sections and is slowed by the force re- 
quired to crush the lower density, crushable ma- 



terial provided in the sections, the velocity of the 
vehicle will be further reduced by friction and drag 
produced on the bottom of the vehicle by the 
increased heights of the non-crushable, reinforced 
5 concrete bases of these sections acting on the 
vehicle. 

In accordance with a second preferred embodi- 
ment of the present invention, a structural concrete 
base of reinforced concrete is provided adaptable 

w at the upper surface to receive crushable modules. 
The structural concrete base is arranged so that its 
longitudinal axis is aligned with the longitudinal axis 
of a concrete barrier wall which it protects. The 
base has a back end immediately adjacent the 

75 concrete barrier wall. The base extends away from 
the end of the concrete barrier wall in a direction 
leading parallel to and toward the flow of traffic. 
The base end distally removed from the back end 
is the front end. 

20 In accordance with this second preferred em- 
bodiment, the length of the concrete base and the 
number of modules sitting thereon is predeter- 
mined based on the anticipated number and ve- 
locity of vehicles traveling in the immediate vicinity 

25 where the barrier wall is desired to be placed. 
Where vehicles are anticipated to be traveling at a 
higher velocity, a correspondingly longer length of 
the barrier wall is needed to absorb the higher 
force of an impacting vehicle. Conversely, where it 

30 is anticipated that the vehicle will be traveling at 
slower rates of speed, the barrier wall can be 
shorter because less impact resistance is needed 
to bring the impacting vehicle to a stop. 

The modules which are provided to sit atop the 

35 concrete base can be of any length. However, it is 
contemplated in a preferred form of this embodi- 
ment that the modules are of a length substantially 
shorter than the length of the concrete base and 
may be on the order of three feet in length. The 

40 number of modules provided is determined by the 
length of the concrete base which length is itself 
determined based on the anticipated need and 
according to the anticipated velocity of the impact- 
ing vehicles. 

45 According to this embodiment of the present 
invention, the width of the concrete base at its front 
end is substantially the same as the width of the 
crushable modules which are adapted to sit on top 
of the base. Beginning immediately at the front end 

50 of the base, the base begins an outward taper over 
a predetermined distance. This taper is necessary 
to provide a sufficient width of the concrete base 
on either side of the crushable modules which will 
be stepped up at inten/als so as to define a chan- 

55 nel in the concrete base and walls to provide 
reinforcement against the modules moving laterally 
with respect to the concrete base. Alternatively, the 
concrete base could be of a constant width 
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throughout its entire length. In an alternative em- 
bodiment, the increase in height of the sides of the 
concrete base which form walls to the concrete 
base and define a channel portion therein may be 
provided by a gradual slope beginning at the front 
end of the base and increasing toward the back 
end. Holes, such as dowel holes, are provided at 
intervals in the wall sections of the concrete base 
to receive dowels to secure the entire barrier wall 
to a roadway surface. The back end of the con- 
crete base is adapted to be fixedly attached to a 
roadside barrier which the barrier wall protects. 

According to a preferred form of this embodi- 
ment of the present invention, the structural con- 
crete base may be approximately 21 feet in length. 
Beginning at the front end. the base has an out- 
wardly tapering cross-section for the first nine feet. 
The width of the base is about one foot at the front 
end and then gradually and uniformly increases to 
a width of two feet at a distance of nine feet from 
the front end. The width over the next ten feet of 
the base remains constant- The final two feet of the 
base which is adjacent the concrete barrier wall is 
modified for connection to a line of portable con- 
crete barrier segments (PCB's). Holes are provided 
at strategic locations in the walls along the entire 
length of the concrete base through which anchor- 
ing dowels are inserted to secure the base to a 
roadway surface. Reinforcing steel is provided in 
the concrete base. 

In further accordance with this embodiment, 
the channel of the structural concrete base runs the 
entire length of the base and is symmetrical to the 
center axis of the base. This channel is of sufficient 
width to receive the crushable modules of low 
strength material which will be slipped into place in 
the channel. In a preferred form of this embodi- 
ment, the modules are approximately 1 1 inches in 
width. 

In further accordance with this embodiment, 
the elevation of the structural concrete base pro- 
ceeds in a step-wise fashion stepping upward at 
defined intervals, or increases in a gradual slope, 
beginning from the front end of the structural con- 
crete base towards the back end. As the vehicle 
moves downward along the length of the concrete 
base, progressively crushing the modules in its 
path according to its impact velocity, the under- 
carriage of the vehicle will also encounter the 
stepped or sloped increased height of the waifs of 
the concrete base. In this manner as the vehicle 
passes through these intermediate sections and is 
slowed by the force required to crush the lower 
density crushable materia! provided in the module 
sections, the velocity of the vehicle will be further 
reduced by the friction and drag produced on the 
bottom of the vehicle by the increased heights of 
the walls of the non-crushable concrete base. 



In a preferred form of this embodiment, the 
front end of the concrete base is at a height of 
about six inches or less. At a distance of about 
three feet along the base, the sides of the concrete 
5 base step upward forming walls to the channel 
portion of the concrete base. The initial step is 
approximately three inches; thus, the wall to the 
channel portion is at a height of about three inches 
while the total height of the concrete base is about 
10 nine inches. At about six feet further along the 
concrete base, another approximately three inch 
step occurs raising the height of the wall of the 
channel portion to about six inches with the total 
height of the base being about one foot. The re- 
1$ maining approximately 1 2 feet of the concrete base 
is at this height of about one foot with a channel 
wall height of about six inches. 

In further accordance with this embodiment, 
side runners are attached to the exterior walls of 
20 the concrete base at the point where the wall 
height is at its maximum. These side runners are 
capable of producing redirection of vehicles that 
collide with the concrete base at an angle along the 
side. It is also contemplated that the side runners 
25 be molded or formed as an integral part of the 
waits which would also perform the same function 
of redirecting errant vehicles. 

The modules of this embodiment are designed 
as rectangular sections and are of a width smaller 
30 than the width of the channel portion and thus 
capable of being inserted within the channel portion 
of the concrete base. The height and length of the 
modules are variable. In a preferred form this em- 
bodiment the modules have dimensions of about 
35 1 1 inches in width, about three feet in length and 
about two feet in height. The 1 1 inch width makes 
for easy insertion into the one foot wide channel 
portion of the concrete base. 

The modules may be composed of three layers 
40 of crushable material. High strength material forms 
the bottom portion of the module. An intermediate 
portion of lower strength material is attached to and 
is above the bottom portion and an upper portion of 
medium strength material is attached to the inter- 
ns mediate portion, in a preferred form of this embodi- 
ment, the bottom or lower 10%-15% of the module 
is composed of about 1000 psi material, the next 
40%-50% of the module is about 70 psi material 
and the top 40%-50% of the module is about 100 
50 psi material. 

The higher strength material in the bottom of 
the module Is designed to secure reinforcement 
and beam connectors, the function and orientation 
of which is described below. The relatively soft 
55 layer (the intermediate layer) of material above the 
high strength material, together with the top layer 
which is at least 35% stronger than the intermedi- 
ate layer act to keep an impacting vehicle down 
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and prevent ramping even when the upward steps 
in the wall of the concrete base referred to above 
are encountered. 

In this embodiment of the invention, two types 
of modules are contemplated. Both types of mod- 
ules have substantially identical compositions of 
concrete or crushable material, each having three 
layers as described above. The difference in the 
modules lies in the type of reinforcement provided 
within the module and the means provided for 
attaching the modules to the concrete base. 

In most forms of this embodiment, there will be 
at least one module of the first type (Type A) and 
one module of the second type (Type 8). A barrier 
wall requiring only two modules, on© of each type, 
would be suitable for areas where a low velocity of 
the impacting vehicle is anticipated. Where greater 
velocities are anticipated or where, for some other 
reason, a longer barrier wall is desired, the con- 
crete base is lengthened and more modules of 
type A are provided to fill in the increased length of 
the concrete base. 

In most forms of this embodiment, there is 
usually only one module of type B. The type B 
module is positioned at the end of the linear array 
of type A modules and is at the end of the con- 
crete base and is immediately adjacent the road- 
side obstacle or PCB. Means are provided for both 
modules to be attached to the concrete base. 

In Type A modules, a plurality of S-beam or 
other wide flange beam sections are imbedded in 
the bottom of the module linearly aligned with the 
center axis of the module such that the bottom 
flange of the beam protrudes from the lower sur- 
face of module. One beam section is imbedded in 
this manner at either end of the module. Two 
circular bars are overlain on the upper flange of the 
beam sections within the module to connect them 
and strengthen their alignment. 

The means of attaching the concrete module of 
type A to the structural concrete base comprise 
two steel beams, in the nature of an S-beam or 
other wide-flange beam section, embedded in the 
channel portion of the base, symmetrically ar- 
ranged on each side of the center axis of the base, 
with the upper flanges of the beams being flush 
with the bottom of the channel portion, the beam 
web being perpendicular to the plane of the chan- 
nel portion, and the beams being separated from 
each other sufficient to provide a space to receive 
the web portion of a similar type beam protruding 
from the lower surface of the module of type A as 
desCTibed above. 

The protruding S-beams in the type A modules 
allow for easy, attachment to the concrete base by 
inserting them between the space provided by the 
two beams embedded within the channel portion of 
the base and positioning the module at the desired 
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location along the length of the concrete base. 

The Type A modules may be reinforced by a 
wire mesh or poultry mesh in combination with 
reinforcing steel which surrounds the wire mesh. 

5 The means for attaching the type B modules to 

the concrete base may be in the nature of two 
dowels inserted through holes, drilled through the 
outside walls of the base and through the bottom 
portion of the module. 

10 The Type B module has embedded entirely 
within it reinforcement capable of also acting to 
cause an impacting vehicle to rise up to avoid 
impacting the blunt end of a roadside obstacle or 
PCB if the impacting vehicle has progressively 

;5 crushed all type A modules and has arrived at the 
last module (of type B) in the linear array of mod- 
ules on the concrete barrier. 

In a preferred form of this embodiment, the 
reinforcement is in the nature of steel pipe and 

20 beam triangle reinforcement. An S-beam or other 
wide flange beam is completely embedded within 
the module in the lower portion thereof. Thus, the 
two dowel holes referred to above which are drilled 
through the concrete base walls and module also 

25 pass through the web section of this beam. On top 
of the beam is formed a triangle made of steel 
pipe. The triangle has a vertical leg protruding from 
the top flange of the beam at the end proximate 
the roadside obstacle of the module, and a hypot- 

30 enuse angling downward from the vertical leg to 
join the other end of the beam. All the connections 
in this beam/pipe orientation are welded. This trian- 
gular reinforcement is designed to cause a vehicle 
to climb vertically to miss the front of the first PCB 

35 segment if a vehicle ever penetrated beyond alt the 
type A modules. 

Therefore, in accordance with the present in- 
vention, a vehicle impacting the roadside barrier in 
a "head-on" configuration will be brought to a stop 

40 safely before it encounters the end of the concrete 
barrier wall. Further, the action of the vehicle crush- 
ing the lower density, crushable material will act to 
restrain the vehicle from being launched over the 
roadside barrier into opposing lanes of traffic. 

45 Finally, in accordance with the present inven- 
tion, the lower density, crushable material used at 
the top of each of the barrier wall sections of the 
first embodiment, or of the module sections of the 
second embodiment will be of sufficient strength to 

so enable the roadside barrier according to the 
present invention to act in a manner similar to a 
conventional concrete barrier wall to deflect ve- 
hicles impacting the roadside barrier at acute an- 
gles. In addition, the side runners mounted on or 

55 molded as part of the exterior wall portion of the 
concrete base of the second embodiment also acts 
to deflect vehicles impacting the roadside barrier. 
Fig. 1A is a side view depicting a vehicle 
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which is about to impact a roadside barrier accord- 
ing to the present invention in a "head-on" direc- 
tion. 

Rg. IB is a view of the vehicle depicted in 
Fig. lA which has impacted a roadside barrier 
according to the present invention and has crushed 
the lower density material positioned in a first com- . 
posite section of the barrier. 

Fig. IC is a side view of the vehicle depicted 
in Fig. lA and IB wherein the vehicle has passed 
through a first composite section of a roadside 
barrier according to the present invention The ve- 
locity of the vehicle in Fig. 1 C is being reduced by 
the force required to crush the lower density, 
crushable material positioned in the upper portion 
of the intermediate section, while the velocity of the 
vehicle is further reduced by the coaction of the 
raised, reinforced concrete portion of the intermedi- 
ate sections of the barrier with the undercarriage of 
the vehicle. 

Fig. 1 D is a side view of the vehicle depicted 
m Figs. M through 1C wherein the vehicle has 
passed through the first composite section, and all 
of the intermediate sections and has finally been 
brought to rest before it encounters the end of the 
concrete barrier wall. 

Fig. 2 is a detailed side view of a preferred 
embodiment of the advanced dynamic extension 
module according to the present invention. 

Fig. 3 is a cross-sectional view of an inter- 
mediate section of the advanced dynamic impact 
extension module depicted in Fig, 2. 

Fig. 4 is a perspective view of a final section 
of the advanced dynamic impact extension module 
depicted in Fig. 2 showing it attached to the end of 
the concrete barrier wall which It protects. 

Fig. 5 is a cross-sectional view of the end of 
the module depicted in Fig. 2. 

Fig. 6 is another cross-sectional view of the 
end of the module depicted in Rg. 2. 

Rg. 7 is a cross-sectional view taken through 
the final section of the module depicted in Fig. 2. 

Rg. 8 is a cross-sectional view of an inter- 
mediate section of the module depicted in Rg. 2. 

Rg. 9 is a plan view showing an embodi- 
ment of the present invention protecting the end of 
a concrete barrier wall. 

Rg. 10 is a plan view of an alternate ar- 
rangement of embodiments of the present inven- 
tion. 

Rg. 11 is a plan view of yet another alternate 
arrangement of embodiments of the present inven- 
tion. * 

Rgure 12 is a perspective view of a com- 
plete advance dynamic impact extension module of 
a second preferred embodiment. 

Rgure 13 is a detailed side view of a second 
preferred embodiment of the advanced dynamic 



extension module according to the present inven- 
tion. 

Figure 14 is a detailed plan view of a second 
preferred embodiment of the advanced dynamic 
5 extension module according to the present inven- 
tion. 

Figure 15 is a detailed front view of the 
advanced dynamic extension module according to 
a second preferred embodiment of the present 
JO invention. 

Figure 16 is a rear view of a second pre- 
ferred embodiment of the advanced dynamic ex- 
tension module according to the present invention. 
Figure 17 is a perspective view of a module 
;5 of a first type of a second preferred embodiment 
showing a suitable beam section and steel bar 
reinforcement. 

Figure 18 is a perspective view showing a 
suitable orientation of wire mesh reinforcement 
20 within the module of the first type of a second 
preferred embodiment. 

Figure 19 shows an end view of the wire 
mesh and steel bar reinforcement within the mod- 
ule of the first type of a second preferred embodi- 
25 ment. 

Figure 20 is an exploded perspective view of 
a portion of the advanced dynamic extension mod- 
ule according to a second embodiment of the pre- 
ferred invention showing how the modules are 
30 slidably insertable into the structural concrete base. 

Figure 21 is a module of a second type of 
the second preferred embodiment showing the S- 
Beam and structural steel arranged in triangular 
fashion. 

55 Figure 22 shows an exploded and exposed 

front view of the advanced dynamic extension 
module detailing an exemplary orientation of re- 
inforcement provided within the structural concrete 
base. 

40 Referring to Fig. 2, a preferred embodiment of 
an advanced dynamic impact extension module, or 
roadside barrier, according to the present invention 
is shown. In this embodiment, a plurality of lineariy 
arrayed barrier wall sections, denoted as 22, 24 

45 and 26 are positioned immediately in front of an 
end 27 of a concrete barrier wall 28. Referring now 
to Rg. 3. which is a view taken along section 3 of 
Rg. 2. it is shown that the several sections of the 
roadside barrier according to the present invention 

50 have a substantially identical cross-sectional con- 
figurations, which in turn are substantially identical 
to the cross-sectional configuration of the concrete 
barrier wall 28. 

Referring again to Rg. 2, in accordance with 

55 this embodiment of the present invention, a first 
section 22 is a composite section comprised of a 
reinforced concrete portion 38 and 40 and a lower 
density, crushable material portion 34. The lower 
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density, crushable material portion 34 is positioned 
above the reinforced concrete surfaces 38 and 40. 
In this embodiment of the invention, the lower 
density, crushable material 34 positioned above the 
reinforced concrete surfaces 38 and 40 will com- 
prise at least tv/o-thirds of the cross-sectiona! vol- 
ume of the first section. 

Referring still to Fig. 2. the roadside barrier 20 
according to the present invention will be provided 
with at least one intermediate section 24. The inter- 
mediate sections 24 are also composite sections 
wherein a lower portion 44 of each section 24 is 
comprised of reinforced concrete while an upper 
portion of 42 of each section is comprised of lower 
density, crushable material. Each Intermediate sec- 
tion 24 is further characterized in that sections 
located near the first section 22 of a roadside 
barrier are comprised of a greater volume of low 
density, crushable material 42 than are the sections 
positioned closer to the end 27 of the concrete 
barrier wall 28 which the roadside barrier 20 pro- 
tects. 

In this manner, the composition, and hence the 
proportion, of crushable material to reinforced con- 
crete varies in each intermediate section 24 so that 
the intermediate sections 24 are comprised of a 
progressively lesser volume of low density, crusha- 
ble material 42 as the linear distance from the first 
section 22 to each intermediate section 24 in- 
creases. In accordance with the present invention, 
the low density, crushable material 34 of the first 
section and the low density, crushable material 42 
of each intermediate section is bonded to the re- 
inforced concrete base of each section. 

Referring still to Fig. 2, in an alternate embodi- 
ment of the present invention, reinforcing steet 36 
is formed in the reinforced concrete sections 38. 40 
and 44 so that a hooked portion of the reinforcing 
steel extends upwardly beyond the upper surface 
38. 40 and 44 of the reinforced concrete. There- 
after, when the lower density, crushable material is 
formed in place on top of the reinforced concrete 
and is attached to the reinforced concrete, the 
lower density, crushable material will be further 
supported by the reinforcing steel 38. attached to 
the reinforced concrete. 

Referring still to Rg. 2. the roadside barrier 20 
is further provided with a final barrier section 26. 
Rnal banier section 26 has a front end 25, posi- 
tioned toward the intermediate barrier sections 24 
and a back end 48 positioned linearly, distally from 
the first section. !n a most preferred embodiment of 
the present invention, the reinforced concrete 46 
provided along the base of the final roadside bar- 
rier section 26 will increase rapidly in a stepped 
configuration through the longitudinal width of the 
final section 26 as depicted in Fig. 2 at numeral 48. 
Therefore, a vehicle passing through the first sec- 



tion 22 and all intermediate sections 24 will finally 
encounter the final roadside barrier section 26, the 
front end of the vehicle coming to rest at the rear, 
stepped portion 48 of the final barrier section 26. 

5 In this embodiment of the present invention, 

the cross-sectional volume of the front end 25 of 
the final section 26 is comprised of approximately 
half reinforced concrete 46. positioned along the 
bottom of the section 26, and half low density, 

10 crushable material 43 placed above, and on top of, 
the surface of the reinforced concrete base 46 of 
the final section 26. As depicted in Fig. 2. the final 
roadside barrier section 26 will, at its back end 48, 
be comprised entirely of reinforced concrete. This 

fs further enables the roadside barrier 20 to be fixedly 
attached to the welding end 27 of a concrete 
barrier wall 28. 

Referring to Fig. 4. a partially exploded per- 
spective view of the final section 26 and the end 27 

20 of a concrete barrier wall 28 is shown. As noted at 
30 in Fig. 4 (and at numeral 30 in Fig. 2) the final 
section 26 of the roadside barrier 20 is preferably 
fixedly attached to the end 27 of a concrete barrier 
wall 28. In the embodiment shown, a channel- 

25 shaped splicing member 52, is provided with ap- 
ertures to receive lag bolts 54 formed in the re- 
inforced concrete of both the final section 26 of the 
roadside barrier, and the concrete barrier wail 28. 
In this embodiment, fasteners 56 are applied to the 

30 lag bolts 54 to secure a channel-shaped member 
52 to the roadside barrier and to the concrete 
barrier wall. IN a preferred embodiment of the 
present invention, each individual section of the 
advanced dynamic impact extension module 20 are 

35 also joined together, and may be so joined in a 
manner similar to the method used to join the 
module 20 the concrete barrier wall 28 (as in- 
dicated in Fig. 4). 

Referring now to Figs. 1A through ID, the 

40 individual sections 22. 24. and 26 of a roadside 
barrier 20 according to the present invention are 
arranged in a linear array so that a vehicle 10 
impacting the first section 22 in a "head-on" direc- 
tion will encounter, in ascending order, a step-wise 

45 array of lower, reinforced concrete base sections 
as the vehicle crushes the crushable material 
above each reinforced concrete based portion of 
each section. As shown specifically in Figs. IC and 
10. the raised, stepped array of reinforced con- 
so Crete bases of the individual barrier sections ac- 
cording to the present invention will coact with the 
undercanriage of the vehicle 10 to further impede 
the forward progress of the vehicle 10 as the 
vehicle 10 moves through the barrier 20. According 

55 to the present invention, the combined effect of the 
force exerted by the front of the vehicle 12 in 
crushing the crushable. low density material of 
each section, with the force expended by the ve- 
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hide 10 as the undercarriage of the vehicle 10 
encounters drag caused by the raised stepped 
reinforced concrete portions of the individual bar- 
rier sections, coact to bring the vehicle 10 t a stop 
before the vehicle 10 encounters the end 27 of the 
concrete barrier wail 28. 

Referring again to Fig. 2. in a nnost preferred 
embodiment of the present invention, the density of 
the lower density, crushabie material 34 in the first 
section 22 is less than the density of the lower 
density, crushabie material 42 located in each in- 
termediate section 24. In a similar manner, the 
density of the crushabie material 42 provided in 
each intermediate section 24 increases as the dis- 
tance from each individual intermediate section 24 
to the first barrier section 22 increases. Finally, the 
density of the lower density, crushabie material 43 
provided in the final barner section 26 is greater 
then the density of any of the material used in the 
lower density, crushabie portions of the intermedi- 
ate sections 24. 

However, it is a preferred function of the road- 
side barrier 20 according to the present invention 
that the lower density, crushabie material used in 
each of the barrier sections 22. 24. and 26 be of 
sufficient strength to deflect a glancing impact from 
a vehicle impacting the sidewail surfaces of the 
barrier at an acute angle. 

Referring now to Fig. 8, a cross-sectional view 
of an intermediate section 24 of a roadway barrier 
according to the present invention is depicted. As 
shown, the composite highway lane barrier section 
24 is a composite lane barrier having a lower, 
substantially non-crushab!e base component 44 
and an upper crushabie top component 42. In this 
embodiment of the present Invention, the lower 
substantially non-crushable base component 44 
may be comprised of reinforced concrete wherein 
the reinforcing rods are shown at 60 and 64. In this 
embodiment of the present invention, the highway 
lane barrier rests atop the shoulder of the roadway 
32, or may be conveniently placed immediately 
adjacent, and parallel to. the roadway. 

Referring again to Fig. 2. the base component 
(shown at 38. 40. 44. and 46) is configured to 
increase in height from a front end of the barrier 
(shown in cross-section in Rg. 3) to a back end 48 
of the bamer 20 position proximate to a leading 
end 27 of a conventional highway lane barrier 28. 
The back end 48 of the barrier 20 according to the 
present invention is* further configured to abut the 
leading end 27 of the conventional concrete lane 
barrier 28. 

In this embodiment, the upper component 
(denoted as 34. 42. and 42 in Rg. 2) rests upon, 
and IS attached to. the individual base components 
of the barrier. 

In a preferred embodiment of the present in- 



vention, and as shown specifically in figs. 2 and 3, 
the height of the base component 38 of the barrier 
20 at the front end of the first section 22 of the 
barrier is less than the road clearance of a vehicle 
5 impacting the barrier in a "head-on" direction. 
Roadway clearance may be defined as the vertical 
distance from the surface of the road to the under- 
carriage of a vehicle. This relationship is also clear- 
ly shown in Fig. IB wherein a vehicle 10 is shown 
10 after impacting a barrier 20 and crushing the 
crushabie material positioned over the base com- 
ponent 38 of the first section 22 of the barner 20. 
In Fig. IB. it is shown that the undercarriage of the 
vehicle 10 is able to clear the base component 38 
75 of the first section 22 of the barner 20. 

In further accordance with the present inven- 
tion, the height of base components 44. 46. and 48 
of the intermediate sections of the barrier is greater 
than the road clearance of a vehicle 10 impacting 
20 the barrier. This is further shown specifically in 
Figs. IC and ID where the undercarriage of a 
vehicle 10 is shown coacting with the base compo- 
nents to create friction and drag between the base 
portions and the vehicle to further impede the 
25 forward progress of the vehicle 10 as it moves 
through the barrier. 

In a preferred embodiment of the present in- 
vention, and as shown specifically in Rgs. 2, 3. and 
5-8. the height of the base components of the 
30 barrier 20 increases in step-wise fashion from the 
front end of the barrier (section 22) to the back end 
of the barrier (section 26) as shown at 48. In this 
embodiment of the present invention, a plurality of 
intermediate sections 24 may also t>e provided 
35 between, and along the length of the barrier 20. 
These intermediate sections 24 interconnect the 
front section 22 with the back section 26 of the 
barrier. The intermediate sections 24 may further 
be characterized by variable density crushabie top 
40 components from the front 22 of the barrier 20 to 
the back 48 of the barrier so that the crushabie top 
components of the barrier crush under the influ- 
ence of lesser impacting force near the front of the 
barrier while the crushabie top components posi- 
45 tioned near the back 48 of the barrier require 
significantly greater impacting force in order to be 
crushed. Therefore, the density of the crushabie 
top components of the intermediate sections 24 
also Increases in step-wise fashion from the front of 
50 the barrier to the back of the barrier. 

Referring to Fig. 9, a planar view of an array of 
roadside barriers 66 according to the present in- 
vention is shown. In this application of the present 
invention, roadway barriers 66 according to the 
55 present invention are shown positioned between 
parallel lanes of traffic flow denoted by the arrows. 
In this configuration, roadside barriers, or advanced 
dynamic impact extension modules 66 are placed 
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on either side of. and in front of. and end 27. of a 
conventional concrete barrier wall 28. With this 
configuration, any vehicle, travelling in the direction 
denoted by an arrow, which strays fronn the road- 
way toward the end 27 of the concrete barrier wail 
28. will encounter at least one module 66 which will 
prohibit the vehicle from impacting the end 27 of 
the concrete barrier wall 28 and will 'safety slow the 
vehicle without causing injury to the vehicle's oc- 
cupants. 

In a similar manner. Fig. 10 depicts an arrange- 
ment whereby a plurality of impact modules 66 
may be arranged to protect opposed ends 27 of a 
concrete barrier wall 28. As shown in Fig. 10. when 
a concrete barrier wall 28 is used to divide oppos- 
ing lanes of traffic (again as indicated by the ar- 
rows) impact modules 66 may be placed before 
each end 27 of the concrete barrier wall 28. Fur- 
ther, in this arrangement of embodiments accord- 
ing to the present invention, additional impact mod- 
ules 66 will be placed parallel to the concrete 
barrier wall ends, adjacent the concrete barrier wall 
in a direction toward the direction of traffic. There- 
fore, the modules 66 protect a vehicle from by- 
passing the impact module 66 positioned before 
the end 27 of the concrete barrier wall, IN this 
arrangement of modules embodying the present 
invention, the adjacently placed modules 66 are 
positioned slightly behind the leading edge 80 of 
the module 66 attached to the concrete barrier wall 
28 tn order to provide increased vehicle protection. 

Fig. 11 depicts an alternate arrangement of an 
advanced dynamic impact extension module 66 
according to the present invention. 

Referring to Figure 12. a second preferred em- 
bodiment of an advanced dynamic impact exten- 
sion module, or roadside barrier 68, according to 
the present invention is shown. In this embodiment, 
a structural concrete base, denoted as 70, Is 
positionable immediately in front of a concrete bar- 
rier wall (not shown). In Figure 12, it is seen that a 
series of module sections 72 and 84 are arranged 
in linear fashion atop the structural concrete base. 
These module sections are each of substantially 
identical cross sectional configurations, and are 
generally in rectangular shape. The modules are 
slidably insertabte within a channel of the structural 
concrete base. 

Referring again to Figure 12, and also to Figure 
17. in accordance with the second preferred em- 
bodiment of the present invention, a plurality of 
modules of a first type 72 are provided which are 
composite sections comprising reinforced concrete 
portion 74 and two layers of crushable concrete 
material 76 and 78. The bottom portion 74 of 
module 72 is about 10%- 15% of the total height of 
the module and is composed of seml-crushable, 
higher density material. A center portion 76 of 
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module 72. being 40% -50% of the total height of 
the module, is composed of low density crushable 
material which is on the order of 70 psi. The top 
portion 78 of module 72. being 40%-50% of the 

5 total height of the module is composed of crusha- 
ble material 35% -45% stronger than the low 
strength material of the intermediate layer 76. In 
this embodiment of the invention, the higher den- 
sity materia! 74 positioned In the lower portion of 

JO modules 72 is adaptable to secure S-Beam or 
other wide flange beam sections 80. the upper 
flange and substantially all of the web portion of 
which are embedded within said module sections 
72. but the bottom flange portion 82 of the S- 

/s Beam, protruding slightly below the lower surface 
of modules 72. The other two layers 76 and 78 
coact to keep an impacting vehicle down and to 
prevent ramping of an Impacting vehicle. 

Referring still to Figure 12, the roadside barrier 

20 68 according to the present invention is provided 
with a module of a second type 84. The module of 
the second type 84 is positioned at the end of the 
linear array of the plurality of modules of the first 
type 72 and is positionable immediately adjacent a 

25 roadside obstacle. The module 84 is a composite 
section comprising the same orientation of con- 
crete or crushable material as in the modules of 
the first type. 72, Therefore, module 84 also has a 
lower portion 74 of semi-crushable higher density 

30 material, an intermediate portion 76 of low density 
material and an upper portion 78, The modules of 
both the first type 72 and the second type 84 
according to the present invention are arranged in 
a linear array so that a vehicle impacting the front 

35 end portion of the barrier wall 68 in a head-on 
direction will encounter in successive fashion each 
of the modules, crushing first the plurality of mod- 
ules of the first type 72 and finally reaching the 
module of the second type 84. 

40 Referring still to Rgure 12 and also to Figure 
13. it is seen that the concrete base portion 70 of 
the barrier wall increases In step-wise fashion, 
stepping upward at defined intervals beginning 
from the front end 86 of the structural concrete 

45 base 70 toward a back end 88 Immediately adja- 
cent a roadside obstacle. As shown in a preferred 
form of this embodiment, the height of the concrete 
base at the front end of the barrier wall is about 
three to six inches. At a distance of about three 

so feet along the base, the sides of the concrete base 
section step upward beginning the formation of 
walls 92 to a channel 90 of the concrete base. The 
initial step is approximately three inches In height: 
thus the wall 92 to the channel 90 at this point is at 

55 a height of about three inches while the total height 
of the concrete base Is about nine inches. At six 
feet further along the concrete base 80. being a 
total of about nine feet from the front end 86 of the 
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barrier wall 68. another three inch step increase 
occurs raising the height of the wali 92 of the 
channel to six inches with the total height of the 
conaete base 70 being one foot or more. The 
elevation for the remaining 12 feet of the concrete 
base IS at this height of one foot or more with the 
channel wall 92 height being about six inches. The 
increase in elevation may also be due to a gradual 
sloped increase beginning at the front of the base 
proceeding toward to back end. 

This stepped or sloped increase m the eleva- 
tion of the structural concrete base 70 according to 
the present invention will coact with the under- 
carriage of an impacting vehicle to further impede 
the forward progress of the vehicle as the vehicle 
moves through the roadside barrier 68. According 
to the present invention, the combined effect of the 
resistance exerted by the crushable portions of the 
module sections 72 and 84 acting against the front 
and of an impacting vehicle, together with the re- 
sistance exerted by the coaction of the under- 
carriage of an impacting vehicle as it encounters 
drag caused by the raised stepped or sloped ele- 
vation of the structural concrete base 70. result in 
the vehicle coming to a stop before the vehicle 
encounters the end portion of the concrete barrier 
wall or roadside obstacle. 

Referring still to Figure 13. a section 94 of the 
lower back end portion of the concrete base is 
adapted to be fixably attached to the end of a 
concrete barrier wall as shown in Figure 4. 

Referring sUll to Rgure 13. and also to Figure 
14 which shows a plan view of the barrier wall, the 
roadside barrier according to the present invention 
* will be provided with vertical dowel holes 96 placed 
at locations in the walls 92 of the channel 90 of the 
concrete base 70 through which anchoring dowels 
will be inserted to secure the structural concrete 
base 70 to a roadway surface. 

Referring now to Figure 22. therein is depicted 
a detailed view of the front end 86 of the structural 
concrete base 70 showing a possible orientation of 
structural reinforcement 98 of the concrete base 
70. Embedded within the channel 90 of the struc- 
tural concrete base 70 are two S-beams or other 
wide flange beams 100. symmetrically arranged on 
each side of the center axis of the concrete base, 
with the upper flange of the beams 100 being flush 
with the bottom of the channel portion 90. the 
beam web being perpendicular to the plane of the 
channel 90 and the beams being separated from 
each other by a space sufficient to receive the web 
and flange portion of a corresponding beam section 
protruding from the bottom face of the type A 
modules. 

In a preferred form of this embodiment these 
two beams 100 run a distance of about 18 feet 
beginning at the front end 86 of the structural 



concrete base 70 and terminating about three feet 
from the back end 88 of the structural concrete 
base 70. The beam sections 80 which were em- 
bedded in the modules of the first type 72 are 

5 slidably insertable in the space provided by the 
beams 100 embedded within the channel 90 of the 
structural concrete base 70. 

Figure 20 shows an exploded cross-sectional 
view of the manner of slidably inserting the mod- 

w ules of the first type 72 between the beams 100 
embedded within the channel 90 of the concrete 
base 70. 

Referring again to Figure 22, therein is shown 
the attachment of a longitudinal member 102 in the 

/5 nature of a pipe side runner, attachable to the wall 
portion 92 of the concrete barrier 68 at a point 
where the wali portion 92 is at its maximum height. 
The side runner can also be molded or formed as 
an integral part of the wall itself. In the preferred 

20 form of this embodiment the longitudinal member 
102 begins at a point about nine feet from the front 
end 86 of the roadside barrier 68 and continuing 
thereafter for about 10 feet. The ends 104 of the 
pipe side runner are cut diagonally so as to lessen 

25 the area of a blunt end which could damage an 
impacting vehicle. The longitudinal member 102 is 
suitable for redirecting a vehicle impacting at an 
acute angle back into a lane of traffic. 

Referring now to Figure 17, therein is depicted 

30 a module of the first type 72 showing the beam 
sections 80 which are slidably insertable into the 
beams 100 embedded within the channel 90 of the 
structural concrete base 70. In further accordance 
with the present invention, connecting members 

35 106 are overiain on the top flanges of the beam 
sections 80 in such a manner as to connect the two 
sections 80 and to strengthen their alignment. 

Referring now to Figure 18, therein is depicted 
a type of wire mesh reinforcement 1 08 capable of 

40 being embedded within the module of the first type 
72 and adapted to provide reinforcing strength to 
said module. 

Figure 19 is an end view showing the orienta- 
tion of the wire mesh 108. Surrounding the wire 

45 mesh in generally rectangular shape is reinforcing 
steel or wire 110 adapted to reinforce the module 
72 and maintain the orientation of the wire mesh 
108. 

Figure 15 depicts a front view similar to that 
so shown in Rgure 22 of the structural concrete base 
70 with the modules 72 sitting atop thereof. Figure 
16 depicts a rear view of the barrier wall 68 show- 
ing the modules of the second type 84 sitting 
within the channel 90 of the concrete base 70. The 
55 module of the second type 84 has embedded 
entirely within it a steel pipe and beam tnangle 
reinforcement. As shown in Figure 21. a beam 112 
is completely embedded within the module of the 
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second type 84 and forms the horizontal leg of a 
right triangle. The vertical leg of the right triangle is 
formed by the reinforcing member 114 extending 
vertically upward almost the entire height of the 
module 84. and hypotenuse 1 16 angling downward 5 
from the vertical leg 114 to join the opposite end of 
the beam 112. 

The triangular steel pipe and beam reinforce- 
ment of Figure 21 is provided so that if a vehicle is 
traveling at sufficient velocity such that it passes io 
through the plurality of modules of the first type 72. 
it will finally encounter the final module 84 which is 
of the second type. The triangular reinforcement in 
module 84 will cause the front end of the vehicle to 
rise upwardly to avoid impacting the concrete bar- ;5 
ner segment to which this embodiment of the in- 
vention is attached. 

Referring again to Figure 16, the module 84 of 
this second preferred embodiment may be attach- 
able to the structural concrete base 70 by means 20 
of dowels inserted through dowel holes llB drilled 
through the concrete base walls 92 and passing 
through the web section of the beam 112. Two 
such dowel holes 118 are provided along the 
length of the module of the second type. 25 

Referring again to Figure 17, in this preferred 
embodiment of the present invention, the density of 
the lower portion 74 of the modules 72 and 84 is 
substantially greater than the density of the inter- 
mediate 76 and upper 78 sections of the modules 30 
72 and 84. The greater density material 74 is of 
sufficient strength to secure the beam sections 80 
embedded in the modules 72 and to secure the 
beam 12 entirely embedded within the module 84. 
The intermediate section 76 is of less dense ma- 35 
terial than the upper most section 78 and both 
sections 76 and 78 are substantially less dense 
than section 74. The intermediate section 76 and 
upper most section 78 are adaptable to prevent an 
impacting vehicle from ramping with the upper 40 
most layer 78 being of sufficient strength to ac- 
tually hold down a vehicle and prevent it from 
rising faster than the stepped or sloped increase in 
the elevation of the concrete barrier section 70 
would provide. 

Various modifications and improvements may 
be made to the disclosed embodiments of the 
present invention without departing from the overall 
scope and spirit of the invention. For example* 
various materials may be used for the lower den- so 
sity, crushable material such as low strength, po- 
rous concrete; styrofoams; or plastics. Further, the 
cross-sectional configuration of the roadside barrier 
itself may be varied in order to accommodate var- 
ious barrier wall configurations, or to provide in- S5 
creased vehicle protection in areas of high traffic 
density and high traffic speed. In this respect, the 
first eight to twenty feet of the barrier module may 
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be provided with a cross section that is different 
than the remaining portion of the barrier module, or 
the concrete barrier wall itself. 



Claims 

1. A roadside barriers adapted to prevent ve- 
hicles from impacting an obstacle, comprising; 

a structural concrete base section adaptable at its 
upper surface to receive rectangularly shaped 
crushable modules: wherein said base section de- 
fines a channel along the upper surface of said 
base and wherein said rectangular modules are 
received within said channel and are arranged end- 
to-end; 

a first type of said module comprising a composite 
module comprising three layers of crushable ma- 
terial of varying strengths: wherein the lowest layer 
comprises a higher strength material, an intermedi- 
ate layer immediately above said lowest layer com- 
prising a low strength material, and an uppermost 
layer comprising material having a strength above 
said low strength material and weaker than said 
high strength material; and 
a second type of module comprising a composite 
module 

comprising three layers of crushable material of 
varying strengths substantially the same as said 
first module type; said second module type 
positionable at the end of a linear array of modules 
of said first type at the end of said structural 
concrete base immediately adjacent said roadside 
obstacle; and wherein the structural reinforcement 
within said module is characterized by ability to 
impart upward movement to an impacting vehicle; 
and 

means for fixedly attaching said modules of the 
first 

type and means for fixedly attaching said modules 
of the second type to said base. 

2. The barrier according to claim 1 . wherein the 
modules of the first type are arranged linearly so 
that a module of the first type is positioned at a 
front end of said concrete base closest to a path of 
oncoming vehicles with a linear array of such mod- 
ules extending in a line away from said first module 
toward said module of said second type and said 
roadside obstacle, in a direction parallel to a line 
depicting the fiow of oncoming vehicles. 

3. The barrier according to claim 1 wherein 
said structural concrete base is positioned linearly 
having a front end of said base positioned closest 
to oncoming vehicles and a back end adjacent said 
roadside obstacle: wherein the width of the base 
near said front end has an outward taper toward 
the back end; and wherein the width of the base 
remains constant up towards the back end of said 
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base. 

4. The barrier according to claim ^ wherein the 
elevation of said structural concrete base increases 
in a step-wise fashion along its length such that 
walls are formed upward from the channel of the 
concrete base. 

5. The barrier according to claim 1 wherein the 
elevation of said structural concrete base increases 
in a gradual sloping fashion along its length begin- 
ning at said front end such that walls are formed 
upward from the channel of the concrete base. 

6- The barrier according to claim 1 wherein two 
S-beams or other wide flange sections are embed- 
ded in the structural concrete base with the upper 
flanges of said beams being flush with the floor of 
said channel of said structural concrete base and 
running parallel to the longitudinal axis of the struc- 
tural concrete base beginning at the front end of 
said concrete base and running toward the back 
end. 

7. The barrier according to claim 1 or claim 6 
wherein each module of the first type has embed- 
ded therein and protruding from the bottom portion 
thereof two separate beam sections positioned at 
each end of said module so as to be slidably 
insertable between the two said beams embedded 
within said channel of said structural concrete 
base, and wherein two reinforcing members overlie 
and are connected to the top flange of said beam 
sections and are embedded entirely within said 
modules, to strengthen the alignment of said beam 
sections. 

8. The barrier according to claim 4 or claim 5 
wherein said walls to said channel and each mod- 
ule of the second type includes matching dowel 
holes adaptable to receive dowels to secure said 
module of the second type into place on the chan- 
nel portion of said conci^ete base. 

9. The barrier according to claim 4 or claim 5 
wherein dowel holes are provided in said channel 
walls adaptable to receive dowels to secure said 
base on a roadway surface. 

10. The barrier according to claim 4 or claim 5 
wherein longitudinal side runners are attached to 
the sides of the walls of the concrete base; and are 
configured to produce redirection of vehicles that 
collide with said barrier at an angle along the side. 

11. The barrier according to claim 4 or claim 5 
wherein longitudinal side runners are integrally 
molded or formed as part of the wail portion of the 
concrete base which are configured to produce 
redirection of vehicles that collide with said barrier 
at an angle along the side. 

12. The barrier according to claim 1 wherein all 
said modules of the first type include tubulai- wire 
mesh reinforcement, the longitudinal axis of said 
tubular wire mesh being oriented parallel to the 
longitudinal axis of said module sections, and fur- 



ther including reinforcing steel surrounding the wire 
mesh and generally paralleling the sides of said 
rectangular modules. 

13. The barrier according to claim 1 wherein 
5 said module of the second type includes a triangu- 
lar steel pipe and beam reinforcement, wherein an 
S-beam or other wide flange section is completely 
embedded within said module in the lower portion 
thereof and runs substantially the entire length 

;o thereof, and wherein steel pipe reinforcement ex- 
tends upward from the upper surface of said beam 
and then angles downwardly to rejoin the beam, 
said triangular arrangement being configured to 
cause an impacting vehicle to climb vertically to 

;5 miss the front end of a roadside obstacle 

14. A composite, highway lane barrier for use 
at the leading end of a conventional concrete high- 
way lane barner. compnsing: 

an elongated composite lane barner comprising a 
20 lower, substantially non-crushable structural con- 
crete base component and a channel along its 
upper surface, and modules of crushable concrete 
of varying strengths receivable within said channel; 
pipe side runners attached to or integrally formed 
25 as 

part of the walls of said channel and adapted to 
deflect a vehicle impacting said barrier at an acute 
angle into a lane of traffic adjacent said composite 
structure; 

30 said structural concrete base component of said 
barrier being configured to increase in height from 
the front end of said barrier to the back end of said 
barrier. 

15. A roadside barrier member, comprising: 

35 a generally rectangular, crushable, multi-layer mod- 
ule, including: 

a semi-crushable. higher strength, bottom layer; 
a crushable. low strength, intermediate layer above 
and secured to the bottom layer; and 
40 a crushable, intermediate strength, top layer above 
and secured to the intermediate layer. 

16. The barrier member of claim 15 in which 
each layer comprises concrete. 

17. The barrier member of claim 16. further 
45 comprising: 

an S-beam or similar wide flange beam embedded 
in the 

bottom of the bottom layer with the lower flange of 
the beam extending below and along said bottom 
50 layer: 

at least one right triangular reinforcing member 
embedded within the barrier member with one leg 
of the reinforcing member extending along the up- 
per flange of the beam, the second leg facing 
55 toward the obstacle, and the hypotenuse facing 
toward the traffic. 

18. The barrier member of claim 15. further 
comprising: 
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a separate beam segment embedded in each end traffic, 
of the module in longitudinal alignment with each 
other, and such that each beam segment has a 
lower flange which extends below said bottom lay- 
er, s 

19. A roadside traffic barrier for restraining 
vehicles from impacting a roadside obstacle, com- 
prising: 

an elongated base member adapted to be posi- 
tioned at a back end adjacent the obstacle and to 
extending along the road toward the traffic: 
said base member defining a first channel in its 
upper surface which extends along the length of 
the base member: 

a pair of beams embedded in and extending along ;5 
said first channel in parallel and laterally spaced 
relation, each beam including an upper flange 
whose upper surface is substantially flush with the 
plane of said first channel, said beams defining a 
second channel between the beams within the 20 
base member and below said first channel: 
a plurality of rectangular, crushable, multi-layer 
modules of a first type disposed within said first 
channel in end-to-end relation along said first chan- 
nel; 25 
each module of said first type comprising a semt- 
crushable. higher strength bottom layer, a crusha- 
ble. low strength intermediate layer: and crushable, 
intermediate strength, top layer; 

each module of said first type further comprising a 30 
separate beam segment at each end of the module 
and embedded in the bottom of the bottom layer 
with the lower flange of the beam segment protrud- 
ing beyond the bottom layer so as to be movable 
along said second channel and be held within said 35 
second channel by the flanges of said pair of 
beams embedded in said first channel; 
at least one rectangular, multi-layer, crushable 
module of a second type adapted to be positioned 
adjacent the obstacle at the end of the linear array 40 
of said modules of said first type in said first 
channel; 

each module of said second type comprising a 
semi-crushable. higher strength bottom layer; a 
crushable. low strength intermediate layer; and 45 
CTushable, intermediate strength, top layer; 
each module of said second type further compris- 
ing an S-beam or similar wide flange beam embed* 
ded in the bottom of the bottom layer with the 
lower flange of the beam extending below and so 
along said bottom layer; 

each module of said second type further compris- 
ing at 

least one right triangular reinforcing member em- 
* bedded within the barrier member with one leg of ss 
the reinforcing member extending along the upper 
flange of the beam, the second leg facing toward 
the obstacle, and the hypotenuse facing toward the 



THIS PAGE BLANK (usTO 



O - . o 



EP 0 389 081 A2 







TWS PAGE BLANK 



THIS PAGE BLANK (uspto) 



V 



THIS PAGE BUNK (OS""' 



THIS PAGE BUMKtusno) 



THIS PAGE BLANK (usFTO) 



lieu eingsrcic:^/^- 



EP 0 389 081 A2 




THIS PAGE BLANK (usfto) 



THIS 



PAGE BUNK 



THIS PAGE BLANK C*™ 



o 



© 



® 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



0 Publication number: 



A3 



® 



EUR0PEA^5 PATENT APPLICATION 



@ Application number: 90300136.0 
@ Date of filing: 05,01.90 



® lnt.Ci.5:E01F 15/00, F16F 7/12 



® Priority: 27.02.89 US 316073 

® Date of publication of application: 
26.09.90 Bulletin 90/39 

® Designated Contracting States: 

AT BE CH DE DK ES FR GB GR IT L! LU NL SE 

@ Date of defen-ed publication of the search report: 
. 19.12.90 Bulletin 90/51 



® Applicant: THE TEXAS A&M UNIVERSITY 



SYSTEM 

Mall Stop 1169 Room 216 Teague Building 
College Station Texas 77843-1 120(US) 

@ Inventor: Ivey, Don L 

4103 Carter Creek Parkway 
Bryan Texas 77802{US) 

0 Representative: Jackson, Peter Arthur et al 
GUI Jennings & Every, 53-64 Chancery Lane 
London WC2A 1HN(GB) 



0 Improvements relating to road barriers. 



0 An Impact attenuating barrier wall (68), in par- 
ticular a concrete barrier wall terminal, has a struc- 
tural concrete base (70) with a top channel portion 
adapted to receive a linear array of low strength 
reinforced concrete modules (72, 84), each com- 
posed of three crushable layers: a bottom layer (74) 
of semi-crushable, higher strength concrete adapted 
to secure reinforcements and S-beam connectors, to 
the base, an intermediate layer (76) of lower strength 
material and a top layer (78) of intermediate strength 



material. The last module (84), proximate the ob- 
stacle, has steel reinforcement in a triangular ramp 
configuration to cause the impacting vehicle to rise 
up to avoid the obstacle, if said vehicle has crushed 
all the preceding modules (72). For the structural 
concrete base (70) to coact with the undercarriage of 
the vehicle to cause friction and drag to contribute to 
bring the vehicle to rest, the height of the non- 
crushable base increases, in direction of the traffic 
flow, in step-wise (92) or sloping fashion. 
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